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ABSTRACT 
Background: obesity and overweight are recognized as a growing global health problem Worldwide, 
prevalence of overweight or obesity, defined as an adult body mass index (BMI) of 25 kg m? or greater. 
Patterns of overweight and obesity differ between countries, regions and by country income, with 
overweight or obesity more prevalent among men in developed countries and among women in 
developing countries. Aim of the Work: this study aimed to evaluate the impact of female increased 
body mass index (BMI) on implantation rate and clinical pregnancy in women undergoing ICSI cycle. 
Patients and Methods: this is a retrospective study conducted on a total of 400 cycles of assisted 
reproduction treatment has been evaluated from Orabi IVF Centre and Mit_Ghamr IVF Centre. Data 
recruited from patient files from January 2016 to July 2018 who did ICSI trial during this period. 
Patients who included in our study were sub divided into 2 groups according to BMI: 1* group: normal 
weight with BMI between 18 and 24.9 kg/m2. (200 case), 2™ group: overweight and obese women > 
25 kg/m2 (200 case).Results: we showed that overweight and obese infertile women had a higher basal 
serum FSH, LH and estradiol levels than normal weight women. In our study group the duration of 
infertility was progressively higher as BMI increased. The two groups were comparable regarding 
female age were not statistically different in both groups. The duration of infertility showed no 
significant difference between the two groups. As in group (1) it range from 10-17 years with median 
duration of 6 years, while in group (2) it range from 0.5-23 with median duration of 5 years this result 
a significant difference with p value (0.057).Conclusion: female overweight and obesity appeared to 
have deleterious effects on ovarian response to stimulation in women undergoing IVF and implantation 
rate. Moreover, female obesity compromised IVF outcome. 
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INTRODUCTION 

Obesity and overweight are recognized BMI of an individual in the range of 20 and 24.9 
as a growing global health problem Worldwide, is considered normal whilst between 25 and 
prevalence of overweight or obesity, defined as 29.9 was referred to as overweight. However, 
an adult body mass index (BMI) of 25 kg m? in obese individuals the BMI was greater or 
or greater, increased by 27.5% between 1980 equal to 30. Despite the fact that BMI was 
and 2013. The proportion of overweight among certainly not flawless in providing an accurate 
adult women globally increased from 29.8% in body fat measurement, it has been used and 
1980 to 38.0% in 2013, notably in developing proposed as a single indicator of body fat not 
countries. Patterns of overweight and obesity only in adults_but also in children. However, 
differ between countries, regions and by BMI measurement does not provide the correct 
country income, with overweight or obesity estimate of body fat in certain cases such as 
more prevalent among men in developed body builders, high performance athletes and 
countries and among women in developing pregnant women. Nevertheless, it still serves as 
countries ‘Measuring the amount of body fat a signal of obesity for clinical and screening 
was crucial in understanding the health of the purposes and maintaining a healthy lifestyle. 
individual along with the disease risk the Hence, the precise measurement of weight and 
individual is subjected to. One predictive height must be performed prudently ®.Obesity 
method being used extensively in measuring the has a significant negative effect on Intra 
body fat in large population was Body Mass Cytoplasmic Sperm Injection (ICSI) outcomes. 
Index (BMI), a noninvasive and easy to Patients with BMI >30 have up to 68% lower 
accomplish method providing a good odds of having a live birth following their first 
correlation with percentage body fat and level ART cycle compared with women with BMI 
of risk. Measurement of body fat using weight <30 kg/m? °).Concerning ovarian stimulation, 
relative to height, determines the BMI in kg/m2. some authors had shown increased duration of 
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stimulation, higher total dose of gonadotrophin 
administered. Lower ovarian response to 
ovarian stimulation, with reduced oocytes 
retrieval, poorer embryo quality and lower 
fertilization rates in obese women under-going 
in vitro fertilization (IVF) compared to normal 
weight infertile women However, other authors 
found no differences in IVF  out-come 
according to female body mass index (BMI). 
Additionally, obese women who achieve 
conception after IVF are likely to present higher 
risks of spontaneous abortion and obstetrical 
complications “.A different means of 
investigating this issue is by focusing on the 
impact of weight loss on fertility. Weight 
reduction by any mean e.g. Diet or bariatric 
surgery, is without doubt, the most significant 
variable that dramatically improve fertility, 


menstrual cyclicity and reproductive outcomes 
(5) 


AIM of the WORK 


The study aimed to evaluate the impact 
of female increased body mass index (BMI) on 
implantation rate and clinical pregnancy in 
women undergoing ICSI cycle. 


PATIENTS and METHODS 


This was a retrospective study 
conducted on a total of 400 cycles of assisted 
reproduction treatment have been evaluated 
from Orabi IVF Centre and Mit_Ghamr IVF 
Centre. 


Inclusion criteria included: 

= Age: 20-40 years 

= BMI: > 18 kg/m2. 

= Male factor: normal semen analysis. 

= Underwent long agonist protocol. 

Exclusion criteria included: 

= BMI < 18 kg/m2. 

= Age > 40 years. 

= FSH > 12 IU/L. 

= Women who had frozen embryo transfers. 

=m Woman with pelvic disease (Fibroid, PID, 
endometriosis, ovarian mass). 

=m Women with medical history (DM, HTN, 
Hyper and Hypothyroidism). 

m Abnormal  Hystrosalpingogram HSG. 
(Hydrosalpnix, pyosalpinx, septate, 
bicorniate uterus). 


RESULTS 


Methods: 

= Data recruited from patient files from 
January 2016 to July 2018 who did ICSI 
trial during this period. 

= Patients which included in our study are sub 
divided into 2 groups according to BMI: 
o 1* group: normal weight with BMI 

between 18 and 24.9 kg/m2. (200 case). 

o 2™ group: overweight and obese 


women > 25 kg/m2 (200 case). 

= So we demonstrate the following in our 2 
groups : 

1. Age, weight, height, BMI. 

2. The numbers and quality of the embryo 
transferred 

3. Fertilization rate. 

4. Pregnancy rate 

5. Basal hormonal assay on 3rd day of cycle 


(Serum FSH, LH, E2, PRL and TSH) 

6. Duration of stimulation. 

7. Total dose and Number of ampoules of 
gonadotrophin administered. 

8. Ovarian response. The size and numbers of 
the follicles. 

9. The numbers and quality of oocyte 
retrieved. 


Statistical analysis 


Data were fed to the computer and 
analyzed using IBM SPSS software package 
version 22.0 Qualitative data were described 
using number (frequency) and Percent. 
Quantitative data were described using mean 
and standard deviation after testing normality 
using Kolmogorov-Smirnov test. Significance 
of the obtained results was judged at the 5% 
level. All tests were 2-tailed. Categorical 
variables were compared using Chi square test, 
and continuous variables were compared using 
non-independent sample t test or Mann- 
Whitney U test (expressed as z). For all above 
mentioned statistical tests done, the threshold of 
significance is fixed at 5% level (p-value). The 
results was considered: Non-significant when 
the probability of error is more than 5% (p > 
0.05), significant when the probability of error 
is less than 5% (p < 0.05), highly significant 
when the probability of error is less than 0.1% 
(p < 0.001). The smaller the p-value obtained, 
the more significant are the results. 
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Table 1: demographic data and duration of infertility in the two studied groups 


[BMI 18-24.9] [BMI >25] 
AGE 


(mean+ SD) 28.9 +5.62 28.84 + 4.58 0.854 
Median (min-max) 27.5 (20 — 42) 28 (20 — 39) 


Weight 67.45 + 15.65 774+ 16.31 


(mean+ SD) t=13.33 <0.001** 
Median (min-max) 


71.5(45-101) 76.5(52-120) 


Height 

156.91 +9.26 157.09 + 7.2 
(meant SD) t=0.342 0.734 
Median: (miñ-mà¥) 166 (146-187) 167 (151-178) 


BMI 
(mean+SD) 20.41+1.44 29.21+ 3.62 t=16.173 <0.001** 
Median (min-max) 21.5 (19.01-24.88) 31 (25.5 -44.08) 

Duration of infertility 
(mean+SD) ee ee 5, z = 4,905 0.057 
Median (min-max) é 


The two groups were comparable regarding female age were not statistically different in both 
groups. The duration of infertility showed no significant difference between the two groups. As in group 
(1) it range from 10-17 years with median duration of 6 years, while in group (2) it range from 0.5-23 
with median duration of 5 years this result a significant difference with p value(0.057). 








Table 2: ovarian stimulation, oocyte and number of transferred embryo in the two studied groups 


Group 1 n=200 Group 2 n=200 
[BMI 18-24.9] [BMI >25] 


No. of oocytes collected 
(mean+ SD) 7.28 + 3.55 6.93 + 3.02 7=1.425 0.173 
Median (min-max) 7.5 (1-15) 6.8 (2 — 13) : 
No. of GV oocytes 

(mean+ SD) 2.28 + 1.44 1.25 + 0.86 Z=2.04 0.041* 
Median (min-max) 2 (1-7) 1(1-3) 


No. of metaphase 1% oocytes 
(mean+ SD) 1.67 + 1.06 1.55 +0.89 z= 0.270 0.787 
Median (min-max) 1 (1-5) 1 (1-4) 

No. of metaphase 2Y oocytes 
(mean+SD) 4.06+ 1.83 3.95+2.11 z = 1.199 0.230 
Median (min-max) 4 (1-7) 4 (1-9) 

No of transferred embryos 
(mean+SD) 2.14 + 0.71 1.86 + 0.73 z = 3.019 0.036* 
Median (min-max) 2 (1-4) 2 (1-3) 


As showed in table 2 oocytes number and quality were found to be poorer in group 2 than in 
group 1 with only significant difference in the quality of collected oocytes (P values =0.041). Number 
of transferred embryo was higher in group 1 than group 2 (P values =0.036). 











Table 3: fertilization rates and quality of the embryos in the two studied groups 


O Fe Soe — 
[BMI 18-24.9] [BMI >25] 


| Number | peren | Number | percet [| | o 
12.5 % 13.5 % 
%2 = 7.62 0.041* 


41.5 % 32.5 % 


Quality Grade A 


75.5% 217.71 <0.0001** 


Quality Grade B 


315% | 49 | 245% 72=9.13 0.012" 
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The rate of successful fertilization and quality of transferred embryos of both grades A&B were 
significantly higher in group 1 as compared to group 2 (p values were 0.041, <0.0001 and 0.012 
respectively). These data were shown in details in table 3. 

Table 4: percentage of the pregnancy occurrence in the two studied groups 


Group (1) n=200 Group (2) n=200 
[BMI 18-24.9] [BMI >25] 


| | Number | percent | Number | percet | i i O 


Pregnanc 


z we 
[Positive | m | 56% | _ a [| za | ieee 


As shown in the previous table the percentage of positive pregnancy was very highly significant 
in group 1 than in group 2. (P value is <0.0001) 
Table 5: basal hormonal profile in the two studied groups 


Group (1) n=200 Group (2) n=200 
[BMI 18-24.9] [BMI >25] 

FSH z= 0.597 0.551 
(mean+ SD) 6.22 + 1.07 6.44 + 1.21 

LH z = 1.331 0.047* 
(mean+ SD) 4.95 +1.15 5.18 + 1.26 

PRL z = 1.697 0.11 
(mean+ SD) 15.78 + 2.76 15.6 +2.76 

Basal E2 z = 3.088 0.002** 
(mean+SD) 48.414+4.92 61.84+ 4.91 

TSH z = 1.432 
(mean+SD) 5.33 + 1.36 5.04 + 1.69 
Median (min-max) 


Table 5 showed basal hormonal status on day 3 showed that group 2 patients had a higher FSH 
level than group 1 but, this difference was minimal, belonging to reference interval and thus without 
clinical significance However, significantly lower day 3 estradiol (E2) (P-value: 0.002*) and LH 
levels (P-value: 0.047*) in group 2 than group 1. There was no significant difference between the 
median level of PRL and TSH between the two groups. 

Table 6: ovarian stimulation, ovarian response in the two studied groups 


Groups 
Group (1) n=200 Group (2) n=200 
[BMI 18-24.9] [BMI >25] 

Number of ampoules 

(mean+ SD) 29.14 + 12.31 33.6 + 15.07 Z=3.76 0.041* 

Median (min-max) 27.5 (13 — 47) 30.5 (9 — 72) Eora 

Duration of stimulation (days) eosar | oan 

(mean+ SD) 11.94 + 2.44 12.2 + 1.64 t = 0.827 0.411 
Median (min-max) 12(8-20) 12(8-17) 








No. of follicles (U/S) 
(mean+ SD) 9.42 + 5.04 8.22 + 3.89 z = 4.196 0.029* 
Median (min-max) 8 (1-22) 7 (1-17) 

Endometrial thickness 
(mean+SD) 9.98+2.02 10.01 2.09 t = 2.854 0.342 
Median (min-max) 10 (6.5-14) 10.6 (7 -16) 

Level of E2 on trigger 
(mean+SD) 2422.42 + 1143.69 3026.88 +1391.79 z = 5.136 0.002* 
Median (min-max) 2335 (260 — 5233) 3227 (339 -5749) 








ICSI cycle outcomes were reported in 2) received significantly higher doses of 
table 6. Overweight and obese patients (Group induction ampoules when compared to group 1 
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(p-value = 0.041), leading to comparable 
ovarian response, with significant difference in 
the number of mature oocytes as revealed by 
U/S between the two groups (p-value = 0.029). 
Duration of stimulation and endometrial 
thickness were not statistically different 
between group 1 and group 2. Serum estradiol 
level on ovulation triggering day was 
significantly higher in group 2. 


DISCUSSION 


The development and refinement of 
assisted reproductive technology (ART) over 
the last decades coincided with a rapid increase 
in the prevalence of obesity among women of 
reproductive age “Therefore, the present study 
aimed to estimate the effect of BMI on 
implantation rate and clinical pregnancies in 
women undergoing their ICSI cycle.In the 
current study, distribution of the studied sample 
according to BMI of the females showed that 
patients were categorized into two groups 


= Group 1: normal weight with BMI 
between 18 and 24.9 kg/m. (200 case) with 
their mean BMI 20.41 (standard deviation 
1.44, range 19.01 - 24.88). 


= Group 2: overweight and obese women > 
25 kg/m? (200case). With their mean BMI 
29.21 (standard deviation 3.62, range 
25.56-44.08). With significant difference 
between the two groups. P-value 
(<0.001**).In our studied group the 
duration of infertility was progressively 
higher as BMI increased. The two groups 
were comparable regarding female age 
were not statistically different in both 
groups. The duration of infertility showed 
no significant difference between the two 
groups. As in group 1 it ranged from 10-17 
years with median duration of 6 years, 
while in group 2it ranged from 0.5-23 with 
median duration of 5 years this result a 
significant difference with p value 
(0.057).This agrees with study carried out 
by Bellver et al. ” ; it was a larger 
retrospective study of over 6,000 women, 
which showed a delayed spontaneous 
conception that has been reported in obese 
women, mainly caused by a higher risk of 
ovulatory infertility, but also in women 
with regular ovarian cycles in whom the 
probability of pregnancy was reduced by 
5% for every unit of BMI that exceeded 29 
kg/m?. with p value (0.024).We showed 
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that overweight and obese infertile women 
had a higher basal serum FSH, LH and 
estradiol levels than normal weight women. 
This observation is in harmony with a 
previous study that also found impaired 


pulsatile secretion of pituitary 
gonadotrophin in obese women, leading to 
impaired folliculogenesis .However, 


another disagrees with our finding ©. Also, 
the important observation drawn from our 
study is the need for higher doses of 
gonadotrophin for ovarian stimulation in 
overweight and obese women compared to 
normal weight women. This highlighting a 
special state of ‘gonadotropin resistance’. 
This state leads to longer periods of ovarian 
stimulation.Most studies conducted in 
obese women undergoing IVF cycles agree 
with us and reported the same observation 
6:710 Raising several hypotheses. First, this 
increased dose requirement of 
gonadotrophin may be related to altered 
pharmocodynamics characteristics of drugs 
administered subcutaneously in obese 
women having increased subcutaneous fat 
thickness. Indeed, changes in absorption, 
metabolism, bioavailability and clearance 
have been reported in these women ™. 


In addition, our study noted that E2 
levels in the HCG day were significantly higher 
in patients with higher BMI when compared to 
women with lower BMI. 


This in harmony with the study done by 
Rittenberg et al. “”, but disagrees with the 
study done by Moragianni et al. ®© and Caillon 
et al. “ who aimed to provide assisted 
reproductive technology (ART) outcome rates 
per body mass index (BMI) category. In their 
study, higher BMI was associated with lower 
E2 levels in the day of HCG.Several hypotheses 
have been raised, involving the relative 
hyperoestrogenaemia state or 
hyperinsulinaemia and some pro-inflammatory 
cytokines (IL-6, TNF-) which could create an 
unfavorable uterine environment for embryonic 
implantation. This low-grade inflammatory 
state has also been related to polycystic ovarian 
syndrome, independently of obesity 9”.In our 
study, embryo quality and implantation rates 
were higher in normal weight than in obese 
women. This remains controversial in the 
literature, but conversely some authors did not 
find any effect of obesity upon implantation 
rate in IVF cycles “®.Our study found that 
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oocytes number and quality were poorer in 
group 2 than in group 1, Number and quality of 
transferred embryo was higher in group 1 than 
group 2 (P=0.003), and subsequently clinical 
pregnancy rate tended to be poorer in group 2 
than in group 1, (although not significant).In a 
retrospective study which was done by Nichols 
et al. " showed that the dose of gonadotrophin 
used, the number of oocytes retrieved, the 
number and quality of embryos transferred and 
the miscarriage rate did not differ between the 
BMI groups. However, implantation and 
pregnancy rates were lower in the BMI > 25 
kg/m2group than in the normal weight 
group.Contrarily, another study reported a 
detrimental effect of increased female BMI on 
ovarian response to stimulation, lower number 
of oocytes retrieved and lower number of 
embryos transferred “?,As many variables can 
impact Implantation Rate & IVF success rates, 
our observations on obesity must be interpreted 
in light of other factors, such as age, to establish 
treatment strategy. A study demonstrated that 
BMI had a minimal impact on fertility 
compared to age in women aged35 years or 
more. Beyond these biological and clinical 
implications, treatment of infertile overweight 
and obese women has a deep medico-economic 
impact “Nevertheless, to our knowledge, 
there is not enough evidence to determine BMI 
threshold permitting or delaying care of 
infertility, It is essential to stress losing weight 
in obese women younger than 35 years by 
physical activity and hypo caloric diet or 
medical treatment. It has already been shown 
that weight loss from 5% can improve 
menstrual cyclicity and reproductive outcomes 
©The controversy over ART outcome in obese 
patients may be due to different cut-off values 
used to define obesity, inclusion of patients 
with different infertility aetiologies and/or 
varying focused of outcome measures %9, 


CONCLUSION 


Female overweight and obesity 
appeared to have deleterious effects on ovarian 
response for stimulation in women underwent 
IVF and on implantation rate. Moreover, female 
obesity compromised IVF outcome. 
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